. The results of genetic?association studies, along with histopathological examination and expression studies, have assisted in elucidating some of the key biological pathways that may potentially be involved in the aetiology of musculoskeletal soft tissue injuries (Collins et al., 2015; Riley, 2008; Xu and Murrell, 2008) .
Tendons are metabolically active tissues and are able to respond to stimuli but the rate of metabolism is slow (O'Brien, 1997) . It is possible that the metabolic rate may increase in response to mechanical loading to allow for remodelling of the extracellular matrix (ECM) (Wang, 2006) . Evidence shows that mechanical stimuli causes an increase in the expression of several cell signalling molecules (Jiang et al., 2012; Legerlotz et al., 2012 ; Skutek et al., Samples were stored at ?20°C prior to total DNA extraction using the standard protocol as described by Lahiri and Nurnberger (1991) with slight modifications (Mokone et al., 2006) .
For the British participants, 2ml of saliva was obtained from each participant for DNA extraction as previously described (Rickaby et al., 2015) . DNA extractions were performed at the University of Northampton and the samples made available for this study.
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The five single nucleotide polymorphisms (SNPs) selected for analysis within the to determine sample size for the study. Assuming minor allele frequencies between 0.2 and 0.5, a sample size of 85 cases would be adequate to detect an allelic odds ratio (OR) of 2.0 and greater at a power of 80% and a significance level of 5%. The programming environment R (R Development Core Team, 2010) was used for all data analysis. Basic descriptive statistics were compared using one?way analysis of variance to determine any significant differences between the characteristics of the CON vs. TEN groups. The R packages .
(Warnes et al., 2011) and ' (González et al., 2007) were used to analyse any differences in genotype and allele frequencies between the diagnostic groups (CON/TEN) and to calculate Hardy?Weinberg equilibrium probabilities and linkage disequilibrium.
Haplotypes were inferred using the R package (Schaid et al., 2002; Sinnwell and Schaid, 2011) . Analysis of the participant characteristics revealed potential confounding variables so for this reason the genotype and haplotype analyses were adjusted accordingly.
In addition to the analyses within the SA and UK study groups, the genotype and allele frequency distributions were compared between the countries (SA/UK), adjusting for age, weight and diagnostic group and in the combined (SA+UK) groups, adjusting for age, weight and country. Statistical significance was accepted when p<0.05. No adjustments were made 
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The participant characteristics for the SA and UK groups were previously described in earlier studies investigating the same study participants (Mokone et al., 2005 (Mokone et al., , 2006 Rickaby et al., 2015) . Briefly, the SA CON and SA TEN participants were unmatched for age, weight and BMI (Table 1 ). In the UK study group, the CON and TEN participants were matched for all characteristics except age (Table 2 ). There were no significant genotype effects on age, sex, height, weight or BMI for any of the polymorphisms (Table S1) .
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The + rs699947 genotype frequency was significantly different (p=0.003) between the SA CON and SA TEN groups ( and for the previous ACL study by our group (Rahim et al., 2014) . All the groups were in HWE except for the UK TEN group for the rs1570360 SNP (p=0.020) and the rs1870377 SNP (p=0.015).
Comparisons in genotype and allele frequency distributions between the countries, showed only the , -rs2071559 genotype frequency distribution was significantly different between the groups (p=0.026) ( Table 3) . When the SA+UK groups were combined no significant differences were observed in genotype or allele frequency distribution (Table 3 ).
The linkage disequilibrium (LD) structure of the investigated SNPs within the + gene, is presented in the supplementary material (Fig S1) .
Of the eight possible haplotype combinations constructed from the + variants (Fig. 1A) (Fig. 1C) . However, no significant differences were observed between the UK CON and UK TEN groups (Fig. 1B ).
Haplotypes were also inferred for the rs2071559 A/G and rs1870377 T/A polymorphisms within the , -gene but no significant differences in frequency distribution
were observed between any of the groups after adjusting for the potential confounders (data not shown). , 1996) . Consequently, an abundance of research has focused on the role of this growth factor in normal physiology, pathological conditions and as a part of therapeutic strategies.
To date, VEGF has been implicated in several pathological conditions including cancer, macular degeneration and rheumatoid arthritis (Evans, 2015) . It is hypothesised that angiogenesis also occurs after mechanical loading in an effort to promote remodelling of the tendon extracellular matrix. This is further supported by studies identifying increased VEGF levels after mechanical loading of tenocytes (Mousavizadeh et al., 2014; Nakama et al., 2006; Petersen et al., 2004) .
In the present study, the Alternatively, the results may be indicating that these polymorphisms are potentially in linkage with a true risk variant. Thus, it is key that these genomic regions are further explored. Specifically, these associations need to be investigated at a functional level to determine the biological significance of these variants, and of angiogenesis in the repair model for TEN and ACL ruptures.
It is not surprising that the haplotype implicated in TEN risk modulation is reflected in the independent association of the rs699947 SNP genotype in the South African study group.
Moreover, this promoter (?2578C/A) polymorphism is known to be functional, with the C allele correlating to increased VEGF protein production, and the AA genotype linked with Moreover, , -null mutant mice were observed to be embryonically lethal (Shalaby et al., 1995) . Therefore, it may be worth exploring additional genomic loci within this candidate gene as the two polymorphisms (rs2071559 and rs1870377) investigated in the current study are situated in the promoter and exon 11, respectively.
A limitation of the study was that SA participants were not matched for age, weight or BMI. We were unable to determine the weight at time of injury for the cases due to incomplete data but several participants reported an increase in weight due to injury?related inactivity. Additionally, the older age of the cases may have influenced the weight of the cases. In the UK participants, the CON and TEN groups were also unmatched for age and for this reason, all statistical analyses were adjusted for the confounders. Although, the UK TEN group deviated from HWE at the rs1570360 and rs1870377 loci, the genotype and minor allele frequency distributions were similar to those reported for other European populations.
The main limitation of this study was the small sample size and therefore the SA and UK study groups were also combined for the statistical analyses. A minimum sample size of 85 cases was adequate to detect only allelic odds ratios of 2.0 and greater, whereas the combined SA+UK group sample set was sufficient to detect allelic odds ratios of 1.6 and greater. further explore these regions of interest in an effort to further characterise these genomic signatures.
The era of " / is becoming a large focus underpinning research (Poland et al. 2011; Higdon et al. 2015) . The technologies of the era has revolutionised our capacity to unravel these complex phenotypes. Through Big Data emerging from multi?
omics research streams at genomics, proteomics, transcriptomics, epigenomics and bioinformatics levels we can advance the depth and breadth of research in the field of Sports and Exercise Medicine, with a view to improving global health, preventive medicine and quality of life. The authors declare no competing financial interests.
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